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Pre-scraper for a conveyor belt 

The present invention relates to a cleaning device for a conveyor belt in a 
conveyor, and, more particularly, to a pre-scraper. 

When conveyor belts are utilised for the transport of material, chiefly bulk 
5 material, belt cleaning devices are used across the conveyor belt to remove material 
remaining on the belt. Such cleaning devices may be installed at several points 
along a belt. A so-called fine cleaner requires space, in particular on the underside 
of the belt, which often is inaccessible. The solution, therefore, is to use a 
so-called pre-scraper. This belt scraper is usually located at a drum and frequently 
10 it is installed at end drums. However, there is often little space available in the 
proximity to such drums for installation and also little space for maintenance of 
such belt scrapers. 

Such cleaning devices are found in various forms adapted to both the type of belt 
and the type of material. At the end of the belt in conveyors there is an end drum. 
15 Such drums are in many cases curved, which requires the scraper to be adapted to 
the form of the drum and also to the form of the belt at the point where it runs over 
the drum. 

A good belt cleaning device in addition provides uniform pressure against the belt 
in the contact face between the belt and the scraper. Uniform pressure in this case 

20 means that ideally pressure should also be distributed uniformly across the width of 
the scraper as well as being uniform in time, i.e., constant pressure against the belt. 
In many cases, especially when a belt cleaning device consists of several segments 
placed side by side across the belt, and where the belt runs over a curved drum, 
each individual segment must be adapted and its position adjusted so that the 

25 pressure against the belt is precise and uniform for each segment. At the same 

time, the horizontal and vertical angular position of each segment must be correct 
in relation to the form of the belt over the drum. 

Today, such adaptation of belt scrapers is done in different ways and with differing 
degrees of success. In this connection, it is not uncommon that as much as 4% of 

30 all belt scrapers or cleaning devices cause belt failure of the conveyor belt. This 
often happens because sharp corners on parts of a cleaning device cut into the 
conveyor belt (which is often a reinforced mixture of fabric and/or rubber/ 
polymer). This applies especially in the case of the scrapers which consist of 
several individual segments placed side by side. Belt failure may occur in 

35 particular as a result of a corner of one of the segments becoming caught in an 

already damaged area of the belt, or because such a corner, which is usually sharp, 
makes a tear or cut in the conveyor belt which later develops into a belt breakage, 
for example, because of other stresses on the belt. 
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The problems associated with existing belt scrapers consisting of several segments 
lying side by side are therefore that: 

- The segments exert uneven pressure as they must almost continuously be adjusted 
and come out of position and do not remain at a constant angle to the belt during 

5 operation. This worsens if the number of segments is great, i.e., that the segments 
are narrow, whereupon the need for maintenance increases. This in turn is in 
conflict with the desire to have as many segments as possible in order to obtain as 
uniform a pressure and scraping effect as possible distributed across the width of 
the belt. 

10 - A greater number of segments, which is desirable in order to provide uniform 
pressure, creates more corners which might damage the belt and which therefore 
are an operational hazard. Moreover, each individual segment must be adjusted to 
adapt the scraper to the form of the belt. 

- It is also difficult to adapt the form of the scraper to the form of the belt 

15 transverse to the longitudinal direction of the belt, especially when the belt runs 
over a curved drum. This is due primarily to the fact that the segments are wide 
and rather inflexible and only provide contact across a small area. 

- If the segments are sprung, i.e. mounted elastically, and thus are self-adjusting 
with respect to their position and their pressure in the longitudinal direction of the 

20 belt, this will result in an uneven pressure across the contact surface where average 
pressure across the surface may be adequate but at certain points the pressure may 
be excessive, in part because of poor conformity between the form of the belt and 
the form of the scraper segment. 

It is therefore an object of the present invention to provide a conveyor belt cleaning 
25 device, in particular in connection with a curved drum, but also elsewhere, which 
cleaning device has a form that easily adapts to the form of the belt transverse to 
the longitudinal direction of the belt, i.e., is constructed of a relatively large 
number of segments placed side by side. 

It is also an object that the number of corners should be reduced to a minimum and 
30 preferably eliminated completely. This means that the segments, and especially the 
corners, must be covered, and that the segments take up an angle relative to the 
longitudinal direction of the belt which reduces the risk of the belt surface being 
exposed to the segment corners. 

It is an object that it should not be necessary to adjust each segment to the curved 
35 form, which implies that the attachment must be sprung or elastic. 
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Based on the aforementioned problem areas, there is, therefore, in accordance with 
the present invention provided a conveyor belt cleaning device for installation 
essentially transverse to the longitudinal direction of the conveyor belt, which 
cleaning device comprises a supporting structure adapted to hold the cleaning 
5 device in place across the conveyor belt. According to the invention, the cleaning 
device of the present invention covers essentially the whole width of the conveyor 
belt. Thus, an installer or maintenance supervisor will perceive the cleaning device 
as a simple structural element, an element which does not require individual 
adjustment of smaller elements or segments. The cleaning device consists of a 

10 large number of individual scraper segments. Thus, the cleaning device will be 
easily adaptable to the form of the belt across the width of the belt. Each scraper, 
segment also consists of a body having a scraping face, which scraping face rests 
against the conveyor belt. The invention is characterised by the combination of all 
the features that are set forth in the independent patent claims below, where each of 

15 the structural features is directed towards a particular problem area and object, and 
together these features form an inventive unit which in use has advantages beyond 
what could be expected when the advantages of the individual features are added 
together. In particular, the invention is characterised in that the scraping face of 
each of the segments is elastically attached to the supporting structure. This elastic 

20 attachment may be made via an elastic body between the scraping face and the 
supporting structure. Furthermore, the number of segments according to the 
present invention is relatively great, which means that each segment has a small 
width and thus easily adapts to the form of the conveyor belt. In order also to 
avoid exposing the corners of the scraping face of each segment to the conveyor 

25 belt, all the segments are covered by a flexible material. In a preferred 

embodiment, this material is also elastic as it will thereby help to even out the 
differences in pressure between the different segments against the conveyor belt. 
In one embodiment, this can be done by the segments being cast together in a 
flexible and optionally elastic material. This material also has a vibration damping 

30 effect. This casting together maintains the individual segments in a position 

relative to each other which prevents the corners of the scraping faces from being 
exposed so that they can damage the conveyor belt. The whole cleaning device 
thus moves in one piece. This gives a more uniform scraping effect, more uniform 
pressure and better conforrnability to the conveyor belt. The solution also requires 

35 less maintenance and is easier to install. 

In one embodiment, the whole of or parts of the body of the scraper segments 
between the scraping face and the attachment are of an elastic material so that this 
body itself forms the elastic attachment for the scraping face. The scraping face 
(the blade) and the attachment means may also be connected to an elastic support, 



WO 2005/054094 



4 



PCT/NO2004/000370 



(reinforcement or spring) the object of which is to provide at all times an optimal 
angle between the scraping face and the conveyor belt. 

One of the essential features of the present invention is that the number of cleaning 
device segments is relatively great in order to adapt the cleaning device optimally 
5 to the form of the conveyor belt. By casting the segments together or covering 

them with a flexible and/or elastic material it is possible to cover the corners of the 
segments which otherwise might damage the conveyor belt. In different 
embodiments the number of segments is therefore preferably greater than five, 
more preferably the number is greater than eight, and in wider cleaning devices the 
10 number of segments is greater than twelve. In various other embodiments, the 
number may be even greater and it is not inconceivable that there may be 
embodiments where between 20 and 50 segments are cast together or covered by 
the flexible/elastic material. 

To further optimise the adaptation of the whole belt cleaning device, two or more 
15 of the segments may have different widths. For example, areas of the cleaning 
device which bear against especially curved areas of the conveyor belt can be 
divided into more segments, i.e., the segments in this area are smaller. The 
attachment means may also be designed to allow pre-setting of the scraper to the 
curved form of the drum. 

20 In different embodiments the scraping face is formed of - or formed with - a 

reinforcing material, preferably a hard material such as a carbide or other material 
which retains a sufficiently sharp edge to carry out an efficient cleaning operation. 

In the following an embodiment of a belt cleaning device according to the present 
invention is shown in the attached figures. 

25 Figure 1 is a side view of a belt scraper according to the present invention resting 
against a belt which runs over a drum. 

Figure 2 is a schematic perspective view of the cleaning device as shown in Figure 
1. 

Figure 3 shows in more detail a cleaning device according to the present invention 
30 as shown in Figure 1. 

Figure 4 is a top plan view of a cleaning device according to the present invention. 

Figure 5 shows an embodiment of a cleaning device according to the present 
invention with adjusting devices for adapting the form of the cleaning device to the 
drum and the belt. 
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Figure 6 is a side view of another belt scraper according to the present invention 
which rests against the belt on the upper side of a drum. 

Figure 7 is a front plan view of the cleaning device and the drum with belt which 
are shown in Figure 6. 

5 Figure 8 is a schematic illustration of the cleaning device shown in Figures 6 and 7 
equipped with an adjusting device. 

Figures 1 and 2 show a belt cleaning device according to the present invention 
where a scraping face 4 is held by a body in a segment 1\ A plurality of segments 
form the actual cleaning device via a supporting structure 3. The supporting 
10 structure may be provided in different ways and thus obtain advantageous 
characteristics as is apparent from the above and from the claims. 

Figure 3 shows in further detail the same as in Figures 1 and 2 and in addition 
shows that the belt cleaning device is fitted in a holder 12 with an attachment 10. 
Also shown is an adjusting mechanism consisting of a through-going screw 1 1 with 
15 a nut 13 on each side so that the cleaning device can be moved along the through- 
going screw towards and away from the belt. The attachment 10 runs transverse to 
the belt at the point at which the cleaning device is located. 

Furthermore, in Figures 4 and 5 it is shown how the adjusting mechanism or the 
adjusting device (three adjusting devices are shown) allows the cleaning device to 
20 be given a curved form so that it is adapted to the curved form of the drum and the 
belt. Compared with previously known solutions, the large number of segments 
and the elastic attachment and the elasticity which pushes each segment against the 
belt will result in a much better solution that is better shaped against the belt and 
which provides a more uniform pressure against the belt. 

25 Figure 6 shows a second, alternative embodiment of the cleaning device according 
to the invention where the scraping face 4 is directed directly (or at a slight angle) 
towards the belt and where the cleaning device must therefore take up a curved 
form in another plane. In this embodiment the curved form is provided in that the 
ends of the cleaning device in particular are pushed against the belt by adjusting 

30 mechanisms or adjusting devices located on the underside of the cleaning device 

opposite the belt. In this case, screws 14 are used which are locked in a nut 16 and 
adjusted by means of a head 1 5 in the longitudinal direction so that it pushes 
against the underside of the cleaning device. The cleaning device is shown in 
Figure 7 with a fixed attachment 17 in the centre of the cleaning device. This 

35 presupposes that the actual attachment of the whole cleaning device with adjusting 
devices can be attached with a degree of initial possible adjustment. 
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Figure 8 shows in more detail and schematically a two-way adjusting device with 
adjusting devices on both the underside and the long side. This leaves greater 
room for individual adjustment to position and curved form. 



